Meconopsis horridula is one of the eight most famous flowers in Chinese province of Yunnan. In this study, a modified biotin-streptavidin capture method was used to detect 13 microsatellite markers in the genome of M. horridula. The polymorphism of each locus was assessed in 24 samples collected from four populations. The number of alleles per locus ranged from 2 to 7 (mean: 3.2). The observed and expected heterozygosities ranged from 0.0833 to 0.9167 and 0.0816 to 0.8050, respectively. Additionally, nine of the 13 microsatellite markers were successfully amplified in three other congeneric species. These polymorphic SSR markers could be useful for studying the population genetics of M. horridula and for assessing genetic variation in this and congenerc species in conservation programs.
Meconopsis, an endangered genus of ornamental flowers belonging to the poppy family Papaveraceae, consists of 43 species (Sulaiman and Babu, 1996) . Meconopsis species have attracted the attention of botanists and horticulturalists because of their beautiful flowers. Some species of Meconopsis have also been used as traditional herbal medicine because of their anti-inflammatory and analgesic activities (Samant et al., 2005) . Meconopsis horridula, a perennial herb with sharp spines on its leaves and stems, is found on grassy or rocky slopes at altitudes of 3000-4900 m in southwestern China. This species is prized as an ornamental and medicinal plant, and has long been used in Chinese traditional herbal medicine because of its anti-inflammatory and analgesic activities (Wang et al., 2003) . The low rate of seed germination and seedling recruitment, together with extensive habitat destruction and intensive harvesting, has reduced this species distribution to a narrow range with small populations (Sulaiman and Babu, 1996; Sulaiman and Hasnain, 1996) . To date, no nuclear microsatellite primers have been reported for M. horridula. In this work, 13 microsatellite markers for this species were developed and characterized. These markers should be useful for studies on the genetic diversity and population structure of M. horridula.
A microsatellite-enriched library was prepared using a modified biotin-streptavidin capture method (Chen et al., 2008) . Genomic DNA from M. horridula samples was extracted from silica-gel-dried leaves using CTAB (Doyle and Doyle, 1987) . Total genomic DNA (~500 ng) was completely digested with MseI restriction enzyme (New England Biolabs), and then ligated to a specific MseI AFLP adaptor. A digestion-ligation mixture (diluted 1:10) was used for the amplification reaction with the adaptorspecific primer 5'-GATGAGTCCTGAGTAAN-3'. The amplified DNA fragments (200-800 bp) were hybridized to a 5'-biotinylated [(AG) 15 , (AAG) 10 or (AC) 15 ] probe and then selectively separated and captured with streptavidincoated magnetic beads (Promega) (Zane et al., 2002) . The enriched fragments were amplified again with adaptor-specific primers. The polymerase chain reaction (PCR) products were purified with an EZNA gel extraction kit (Omega Bio-Tek) and then ligated into the vector pGEM-T (Promega) before transformation in DH5a cells. Positive clones were picked and tested using the (AAG) 7 /(AC) 10 /(AG) 10 primers and the vector primer SP 6 /T 7 . Two hundred and fifty-six clones with positive inserts were sequenced with an ABI PRISM 3730XL DNA sequencer. Of these, 140 clones (55%) contained microsatellite sequences, and 70 primer pairs were predicted to be suitable for primer design using the program Primer Premier 5.0 (Clarke and Gorley, 2001).
The presence of polymorphisms in the 70 microsatellite loci was assessed in 24 samples of M. horridula collected from four natural populations in Shangri-La of Yunnan Province, their geographic location were 27°51' N 99°43' E, 27°54' N 99°38' E, 27°46' N 99°38' E and 28°08' N 99°54' E, respectively. The microsatellite loci were amplified in a final reaction volume of 20 mL containing 9.5 mL of 2 x Taq PCR MasterMix (Tiangen; 0.1 U Taq polymerase/mL, 0.5 mM dNTP each, 20 mM Tris-HCl, pH 8.3, 100 mM KCl, 3 mM MgCl2), 0.5 mM of each primer and 100-200 ng of genomic DNA. PCR amplifications were done under the following conditions: 97°C for 3 min followed by 32 cycles at 94°C for 1 min, at the annealing temperature of each primer (optimized for each locus; Table 1) for 40 s and 72°C for 40 s, and a final extension at 72°C for 5 min. The amplified products were then separated on 8% polyacrylamide gels in denaturing conditions and visualized by silver staining. A 20 bp DNA ladder (Fermentas) was used as a standard for molecular size.
The PCR products obtained with the 13 primer pairs revealed polymorphisms among the 24 individuals from the four populations (Figure 1 ). Standard genetic diversity parameters, departure from Hardy-Weinberg equilibrium and linkage disequilibrium between pairs of loci were estimated with the program GENEPOP v. 4.0 (Raymond and Rousset, 1995) . The number of alleles per locus ranged from 2 to 7 (mean: 3.2), and the observed and expected heterozygosities ranged from 0.0833 to 0.9167 (mean: 0.4423) and 0.0816 to 0.8050 (mean: 0.4581), respectively 540 Zhao et al. ( The primers for microsatellite amplification described here may be useful for studying the population genetic structure of M. horridula and for assessing genetic variation among populations of M. horridula and congeneric species in conservation programs.
